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$0.4-27.5 million km-1 

(Linham nd Green 2010) 



Consequences for services 



Social-Ecological System 

Biophysical Human 

Supply 

Service 

Benefit 

Structure & 
Function 

Human locations & 
Activities 

Social 
preferences 

Tallis et al BioScience 2012 



Climate Adaptation Planning Tools 

InVEST 
Coastal vulnerability model 
Coastal protection model 
Models for co-benefits 

Habitat climate adaptation tool 



Define Partnerships, 
Roles & Objectives 

Generate Baseline & 
Scenarios 

Compile Data 

Inform 
Decisions 

1 2 3 

5 

4 

7 

Synthesize Results 

Assess Outcomes 
6 

Iterate & Build 
Capacity 

W e l l - b e i n g  m e t r i c s  

MONEY HEALTH SECURITY HAPPINESS *SERVICESHED 



Climate Adaptation Planning Tools 

InVEST 
Coastal vulnerability model 
Coastal protection model 
Models for co-benefits 

Habitat climate adaptation tool 



Coastal Vulnerability 

GEOMORPHOLOGY 

Sandy 
Beach Rocky Coast 

1 

NATURAL HABITATS 

2 

WIND EXPOSURE 

3 

WAVE EXPOSURE 

5 

RELIEF 

6 
SEA LEVEL RISE 

7 

SURGE POTENTIAL 

4 



Coastal Vulnerability 

GEOMORPHOLOGY 

Sandy 
Beach Rocky Coast 

1 

NATURAL HABITATS 

2 

WIND EXPOSURE 

3 

WAVE EXPOSURE 

5 

RELIEF 

6 
SEA LEVEL RISE 

7 

SURGE POTENTIAL 

4 



Where and to what extent do coastal ecosystems protect: 
     People 
     Vulnerable people and disadvantaged communities 
     Water Infrastructure 
     and… 

 

Coastal Vulnerability 



Arkema et al. in review, Nature Climate Change 

Coastal Vulnerability – US Scale 



Coastal Vulnerability – County scale 

Habitat loss 

Habitat protection 

0.5 m sea level rise 

0.5 m sea level rise 
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 Avoided re-nourishment cost 
 Avoided property damages 
 Avoided people displaced 

NOT TO SCALE 

Coastal protection Coastal protection Coastal protection Coastal Protection 



Climate Adaptation Planning Tools 

InVEST 
Coastal vulnerability model 
Coastal protection model 
Models for co-benefits 

Habitat climate adaptation tool 



How might coastal development affect 
Erosion/flooding from storm events? 
 



How might coastal development affect 
Erosion/flooding from storm events? 
Coastal and marine recreation? 
Nursery habitat for key species? 
Fisheries? 
Carbon sequestration? 
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Identification and 
valuation of alternative 
adaptation options in 
Belize, Central America: 
 
What are the costs and 
benefits of alternative 
climate adaptation 
options? 
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http://www.naturalcapitalproject.org/ 



http://www.naturalcapitalproject.org/download.html 





http://www.naturalcapitalproject.org/ 



Extras 

 



Arkema et al. in review, Nature Climate Change 

Coastal Vulnerability - US Scale  



Habitat Climate Adaptation Tool 

• Identify key climate change stressors that may affect 
marine and coastal habitats in a particular region 

• Indicate relative vulnerability of current habitats to 
climate-change 

• Produce future habitat footprints based on climate-
related changes in distribution 

 



Future habitat 
footprint 

Relative 
vulnerability 

index 

• Spatially explicit 
• Predicts future habitat footprint 
• Requires high quality data (DEM) 
• Model specific to habitat and 

climate stressor 

• Spatially explicit (some criteria) 
• Predicts vulnerability of current 

habitat footprint 
• Does not produce future habitat 

footprint 
• Method easily generalizable to 

multiple habitats 

• Not spatially explicit 
• ‘high-level,’ big picture tool 
• Can be parameterized by 

the user without GIS layers 
• Can qualitatively compare 

among regions, habitat 
types & climate stressors 
 

Global 
vulnerability 

Tools for differing data availability 
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